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FABPulous Lipid Helps Fight Diabetes
PAGE 933
Obesity is an excess accumulation of lipids in adipose tissue, and the increased release of free fatty acids from adipocytes has
long been considered to contribute to the development of insulin resistance and diabetes. In a mouse model lacking two fatty
acid-binding proteins, FABP-4 and -5, Cao et al. demonstrated that the enhanced synthesis and release of a rare lipid species
from adipose tissue actually benefit insulin action. An increased level of the lipid in serum both facilitates insulin-stimulated
glucose disposal and decreases fatty infiltration of the liver. The authors suggest that exogenously supplementing this lipid or
boosting its production in adipose tissue could serve as a treatment strategy for metabolic disease.
Forks Untangle Interstrand Crosslinks
PAGE 969
DNA interstrand crosslinks (ICLs) covalently join two DNA strands and impede both
replication and transcription. These DNA lesions are generated by chemotherapy
agents but can also occur under normal cellular conditions. Ra¨schle et al. describe a
cell-free system derived from Xenopus egg extracts that recapitulates ICL repair
in vitro. They use the system to show that repair beginswhen twoDNA replication forks
convergeonan ICL. The leadingstrandofone fork is used in amultistep reaction involv-
ing DNA polymerase z to repair the lesion. These findings reveal how ICL repair is cou-
pled toDNAreplicationandestablisha framework forcharacterizing the repair process.
PopZ Is Polarizing
PAGE 945 and PAGE 956
After the initiation of DNA replication in bacteria, replication origins move towards opposite poles of the cell. Two studies now
identify a polarly localized protein, PopZ, that serves to anchor the chromosome origins at the cell poles in Caulobacter cres-
centus through direct interaction with ParB, a protein that binds to specific DNA sequences near the replication origin. PopZ
accumulates at cell poles as a multimeric structure that anchors not only ParB and the chromosome but other polar signaling
proteins as well. The studies also explore the mechanisms by which PopZ itself becomes polarly localized. Bowman et al.
suggest that polar accumulation of PopZ occurs by a diffusion and capture mechanism requiring the MreB cytoskeleton,
whereas Ebersbach et al. favor a model in which polar localization relies on a spontaneous self-organizing mechanism
that involves PopZ multimerization and DNA occlusion.
Job Sharing in Yeast DSB Repair Initiation
PAGE 981
DNA double-strand breaks (DSBs) need to be processed to single-strand tails to initiate repair by homologous recombination
and DNA-damage checkpoint signaling. In E. coli, RecBCD helicase/nuclease processes DSBs but the eukaryotic equivalent
remained unknown. Zhu et al. now report that in yeast, one complex (Mre11-Rad50-Xrs2) together with the Sae2 enzyme ini-
tiates 50 strand resection by generating short ssDNA, whereas two other enzymes, Sgs1 and Dna2, expose long 30-ssDNA.
The findings reveal a new role for Sgs1 helicase and Dna2 nuclease in DSB end processing and elucidate how eukaryotes
initiate this first step in DSB repair.
CRL NEDDs a Hand to Change Conformation
PAGE 995
Cullin-RING ligases (CRLs) comprise the largest subclass of E3 ubiquitin ligases. A long-
standing question is how CRLs can adopt the numerous topologies presumably required
for polyubiquitin chain assembly. Duda et al. now show that covalent attachment of the
ubiquitin-like protein NEDD8 can induce striking reorientation of CRL subdomains. These
finding suggest that NEDD8 stimulates CRL activity by shifting the conformational equilib-
rium to disfavor inactive, closed architectures and favor dynamic, open forms that promote
polyubiquitination.
New Channel Rises above the CaCCophony
PAGE 1019
Calcium-activated chloride channels (CaCCs) are important in many different tissues and
ensure homeostasis of salt and water. Mutations or deregulation of CaCCs contribute to hypertension, cystic fibrosis, and
asthma. By using an Axolotl oocytes expression system, Schroeder et al. now report the evolutionarily conserved
TMEM16 as a new family of an elusive class of CaCCs in vertebrates. Revealing the molecular identity of this channel could
help in the search for new treatments of cystic fibrosis and other channel-related diseases.
Cell 134, September 19, 2008 ª2008 Elsevier Inc. 889
S Is for the Specificity of DSCAM
PAGE 1007
The Dscam gene encodes a large array of isoforms essential for wiring of the fly brain.
Isoform-specific homophilic binding is thought to underlie Dscam’s function in the nervous
system. Here, Sawaya et al. report the crystal structure of an extracellular fragment of
Dscam sufficient to support homophilic binding. Dscam protomers form a dimer, and
each protomer adopts a unique double S shape that allows antiparallel matching of three
self-binding variable immunoglobulin domains. Electrostatic and shape complementarity
at all three variable domain pairs ensures a tight ‘‘fit’’ of each self-binding pair while the
S shape provides a scaffold that permits selective binding between identical isoforms.
The structural data thus reveal the basis for the extraordinary binding specificity of Dscam
isoforms.
Feeling Tense, Kinesin Goes for a Walk
PAGE 1030
Kinesin advances along microtubules, taking one step with one of its two motor domains
for every ATP hydrolyzed. Efficient advancement relies upon the ability of the two motor
domains to coordinate their enzymatic cycles. Yildiz et al. now report that this coordination
is mediated in part by intramolecular tension. The tension is generated by the ‘‘neck linker’’
regions that span between the motor domains. Reducing tension by artificially lengthening the neck linkers impairs the
coupling between ATP hydrolysis and stepping, a defect that can be rescued by applying external tension. Thus the motor
domain senses and responds to strain, facilitating communication between the two subunits of the molecule.
Effecting FMRP Translational Repression
PAGE 1042
TheFragile Xmental retardation protein (FMRP) is involved in regulatingmRNA translation
in neuronal dendrites, a process that underlies synaptic plasticity and brain development.
Napoli et al. now show that the FMRP binding partner, CYFIP1/Sra1, is important for
regulated translational repression. CYFIP1 binds the translation initiation factor eIF4E in
amanner that appearsmechanistically similar to that of the translational inhibitor proteins,
the 4E-BPs, and it is required to downregulate the levels of proteins encoded by FMRP-
targetmRNAs. This repression appears to be regulated by neuronal activity, asBDNFand
DHPG stimulation causes CYFIP1 and eIF4E to dissociate, resulting in protein synthesis.
(The authors thank Livello-G srl Artithesi Group, http://www.artithesi.com, Multimedia
Solutions for the realization of this picture.)
Migration Moves Nuclei up a Notch
PAGE 1055
In interkinetic nuclear migration (INM), the nuclei of progenitor cells move between the apical and basal surfaces of the
neuroepithelium in phase with their cell cycle. Here, Del Bene et al. study zebrafish mutants deficient for the dynein motor
complex protein Dynactin-1, where nuclei migrate more rapidly and deeply to the basal side and more slowly to the apical
side. The results show that Notch signaling is predominantly activated on the apical side. Mutant progenitors are thus less
exposed to Notch and exit the cell cycle prematurely, leading to an overproduction of early-born neurons at the expense
of later-born interneurons and glia. The data suggest that the function of INM is to balance the exposure of progenitor nuclei
to neurogenic versus proliferative signals.
Attention Shoppers: A Tagged Library of Histone Mutants
PAGE 1066
Eukaryotic DNA is packaged into nucleosomes, and the regulation of DNA-templated processes relies heavily on nucleo-
some structural integrity. Dai et al. constructed a yeast library of 486 histone H3 and H4 mutants, in which each histone
amino acid is systematically mutated. The mutant alleles are either encoded at the endogenous locus or episomally, and
each mutant is tagged with a molecular barcode for easy identification in high-throughput analysis. The collection of histone
mutants will enable researchers to probe nucleosomal function in yeast, such as in response to different growth conditions or
stress.
Cell 134, September 19, 2008 ª2008 Elsevier Inc. 891
